The colloidal templates were formed on the nickel wire through electrophoretic deposition with a voltage of 8 V for 6 minutes. Afterwards, the templates on the nickel wire were sintered at 112 °C for 1 h to increase the interconnection size between the PS microspheres.
After immersed in ethanol to ensure the full infiltration, nickel was electrodeposited onto the colloidal template to form macroporous nickel framework through templates at a constant current density of 2 mA cm -2 with a nickel plate as a counter electrode. The PS was removed by immersing the plated fibers in chloroform for 2 hours with oscillation followed by 10 minutes oxygen plasma etching for removing the residual polymer. MnO 2 deposited cycles were prepared to achieve various MnO 2 loading. The mass loading was calculated via charge flow throughout the electrodeposition process.
Electrochemical Characterization of Individual Fiber Electrode.
A three-electrode cell setup with a CHI 760E potentiostat, consisting of a single fiber, a large-area Pt foil and a saturated calomel (SCE) electrode as the working electrode, a reference, and a counter electrode, respectively, was used for capacitance measurements in 6 M KOH electrolyte.
Electrochemical impedance spectra (EIS) were measured at frequencies ranging from 0.01 to 100 000 0 Hz with a potential amplitude of 5 mV. The specific capacitance (C sp,x ) of the fibers in a three-electrode cell was calculated using the charge integrated from charge/discharge (GCD) and CV curves individually according to the formulas:
where I is the discharge current during GCD, t is the discharge time during GCD, U (U=U + -U -) represents the scanned potential window of 0.8 V used in the three-electrode cell in this study, Q is the total voltammetric charge obtained by integrating the positive and negative sweeps (i(U)is the current) of a CV curve, and v is the scan rate of the CV curve. Where X could be surface area (A) and effective length (L) for area-specific capacitance (C sp,A ), length-specific capacitance (C sp,L ), respectively. The surface area (S) of the fiber was determined according to the formulas: [3] DL S  
where D is the diameter of the fiber.
Fabrication and Electrochemical Characterization of All-Solid-State Fiber
Supercapacitors. To prepare the polymeric gel electrolyte (PVA/KOH), KOH (3 g) was added to de-ionized water (60 mL), followed by the addition of a PVA powder (6 g). The above mixture was heated to 85 C under vigorous stirring until it became clear. Two identical dry fibers with the same length were immersed in the PVA/KOH electrolyte solution for 5 min.
Thereafter, the electrolyte wetted fibers were placed on a PET film in parallel and dried until the PVA/KOH gel solidification under ambient conditions. The performance of the assembled fiber supercapacitors was evaluated by CV and galvanostatic charge/discharge (GCD) in a two-electrode configuration using the potentiostat (CHI 760E). The capacitance of the single electrode (C s, electrode ) in a two-electrode cell was calculated from GCD and CV curves individually according to the formulas:
The capacitance of the device (C cell, x ) is equal to the half of C s, electrode . The device areal and length of the supercapacitors were calculated according to the equations: (9) where ΔE is the operating voltage window in volts.
The areal power density was calculated from the GCD curves at different charge/discharge current densities using the equation:
where t discharge is the discharge time. 
